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DISINTEGRANTS AND A PROCESS FOR THEIR MANUFACTURE 

This invention relates? to dlsintegrants useful in solid dosage forme; and, tn particular, 
In compositions intended to be formed into moulded bodies for use in, for example, home care 
producis, personal care producrs. food, agricultural, industrial and pharmaceutical applications. 
5 One particular use for dislntegrants is in detergent compositions in the fornn of tablets 

which have been widely described and are currently enjoying increasing popularity with 
consumers They are described, for example, In GB 0 91 1 204 (Unilever), US 3 953 350 (Kao). 
DE 19 637 606 (Henkel). EP 0 7T1 827 (Unilever) and WO (Henkei). Tablets for 

machine dishwashing applications are described in. for example, WO 06/28530 (P&G). Tablettsd 

10 detergents and cleaning compositions have several advantages over powdered or liquid 
composition?: 1hey are easier to dispense and handle, do not require measuring to obtain the 
correct dose and, being compact, are more economical to store and transport. 

Tablets of cleaning composHions sre generally made by compression or compaction 
of a quantity of a composition in the form of particles. Production of tablets which are sufficiently 

15 hard and strong to withstand storage and handling requires a relatively high pressure to be used 
In this compaction process. It is Then necessary that, despite inis compaction, the tablets are able 
to disperse snd dissolve rapidly when added to wash water 

One approach to achieving good dispersion of the tablet is to include In the tablet a 
particulate Insoluble, but waier-swellable. agent. These particles then swell with ingress of water, 

20 leading to stresses in ihe tablet and thence to break-up of the rabiet. Thus wo 98/55583 
(Unilever) describes the use of 'water-insoluble, water-sweliable polymeric material' which 
'promotes disintegration of the tablets in water'. Typical swelling agents which have been 
disclosed as possible tablet disintegrating agents are starches, cellulose and cellulose 
derivatives, alginates, dextrans, cross-linked polyvinyl pyrrotidones. gelatines and formaldehyde 

25 casein as well as a wide variety of clay minerals and certain ion-exchange resins. 

These water-swellable agents have no function In fabric washing except to aid tablet 
disintegration. Furthermore, because they are insoluble and of relatively large particle size, they 
tend to deposit on clothes during the wash (see. for example, WO 98/55575 (HenKel) and WO 
93/55562) As a result, several attempts have been mede to minimise the deposition of these 

30 disintegrants, for example by combining such a water-swellable. insoluble disintegrant with a 
second, highly soluble disintegrating aid - see WO 95/55582 (Unilever). Other allempls have 
included use of a preferred particle size of the disintegrant. Thus, for example, WO 96/55583 
(Unilever) claim? use of such material at a particle dimension of at least 400 um to give more 
efficient disintegration. On the other hand. WO 98/55575 (Henkel) teaches the use of cellulose 

35 disintegrating aids with a panicle size of less than 100 um. in order to minimise deposition. This 
material is co-granulated with 'microcrystalline cellulose and/or one or several Ingredients of 
detergents and cleaning agents'. 
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Despite These anempTs to provide satisfactory tablet disintegration vvlih rninimal 
deposition, there is silll a need for an improved composition, particLilarly for one that rctcjina good 
dispersion properTies on storage. 

The process and the dislntegrant ot this Invention can be used [n 3 number of 
5 applications where iai3lets are used and, m particular, It has been surprisingly found that a 
detergent tablet which disintegrates readily sind retains its easy disintegration on storage can be 
produced by incorporating Into the connposition used to produce the tablet a co-granule according 
to an aspect of ihis invention. 

According to one aspect of ine invQntion a process for the preparation of a 
10 disintegrant. suitable for use in a composition m the form of a moulded body, comprises forming 
Dy a dry granulation process a granular composition comprising a swelling clay and a water 
Insoluble inorganic material. 

According to a preferred embocilmenr of the invention a process for the preparation of 
a disintegrant. suitable for use in a composition in the form of s moulded body, comprises forming 
15 by a dry granulation process a granular composiiion comprising a swelling clay, a water insoluble 
Inorganic material and a waier-sweiiabie agent which, in its anhydrous state, comprises no more 
than 20 per cent of the combined weight of said swelling clay, said waler insoluble material and 
said wafer-sweliabfe agent. 

Also according to the present invemion ihere Is provided a composition suitable for 
20 use as a disintegrant in a composition in The form of a moulded body, said composiiion being in 
the form of granules comprising a swelling day. a water insoluble inorganic material ana a water- 
swellable ageni which, in lis anhydrous state, comprises no more than 20 per cent of the 
combined weight of said swelling clay, said water insoluble inorganic material and said water- 
swellable agent. 

25 We nave found that if a water-sweiiabie agent is co-granuiated with a swelling cfay 

and a water insoluble inorganic materia! before being incorporated into a moulded body, 
panicuiariy in the form of a tablet, then the water-sweiiable agent is much more efficient in aiding 
disintegration of the body in use than when It is not co-granulated. Thus, less of the water- 
sweliable agent needs to be added for effective disintegration. When the disintegrant Is used in 

30 tablets for cleaning materials this effect lowers the probabllily of deposition of the water-sweltable 
agent on the substrate being cleaned. Moreover, tablets prepared using the granulates according 
to this invention disintegrate in use readily even after being stored for some time. 

The present Invention seeks to provide a disintegrant which Is useful in a particulate 
comoosition in the form of a moulded body and which Is relalively Inexpensive to manufacture 

35 and sufficiently robu.st to wilfistand handling during production and pscKaging processes but 
readily breaks up and dissolves when contacted with an aqueous medium during the process for 
which H 16 inlcnded. 
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When present, the water-swellabfe apenr preferably comprises, in its anhydrous 
state, no more than 15 per cenl, more preferably no more than 10 per cent, of the oombined 
weight of said swefllng clay, said water insoluble inorganic material and said agent in Ihe granular 
disintogrant. In a typical preferred composition of the inv/entlon, the water-sweUable agent 
6 comprises, in it5 anhydrous state, no more man 8 per cent, e.g. 7.5 per cent or less, of the 
combined weight of said swelling clay, said water Insoluble inorganic material and e^id agent. 
Generally, at least 1 per cent of the combined weight of the waier-swellable agent, swelling clay 
and the water insoluble Inorganic material In the granules comprises water-swellabfe agent. 

A feature of the preferred aspect of this invention is the relatively small amount of 

10 water-swcllable agent thai may be employed while securing satisfactory propertiejs for a 
compacted composition, particularly e cleaning composicion. Frequently the amount of water- 
swcllable agent in a cleaning composition containing the aisintegrants of the Inwenrion Is less than 
2 per cent by weight. Preferably, the amount is less than 1 per cent by weight of a cleaning 
composition but usually at [east 0.2 per cent by weight of the water-swellable agent is present In a 

15 cleaning composition. 

A number of clays are known as swelling clays and particularly suitable sweiiino clays 
for use In this Invention include srnectJte clays. The term "smectite" Is used to classify geologically 
certain three-layer swelling clays. The term "swelling^' as used herein relates to the ability of the 
layered clay structure to swell, or expand, on contact with water, Clays having a smaller panicle 

20 sire are preferred in detergent applications since they give fewer Droblems with residues on a 
substrate that has been washed. 

There are two distinct classes of smectite clays. In the first, aluminium oxide Is 
present in the silicate crystal lattice; in the second class, magnesium oxide is present in the 
silic-ate crystal lattice. The general formulas of these ."smectiles are Al2(Si205)2(OM)3 and 

25 M9.(Si205)(OH)2 for the aluminium and magnesium oxide type clay, respectively. The range of 
the water of hydration can vary with the processing to which the clay has been subjected. Such 
processing does not signiFlcanlly affect the swelling characteristics of the hydrated clays as this is 
dictated by the silicate lattice structure. Furthermore, atom substitution by iron and magnesium 
can occur within the crystal latlice of the smectites, while metal cations such as Ns\ Ca^\ as well 

30 as H*. can be co-present In the water of hydration to provide electrical neutrality. 

The three-layer, swelling aluminosllicate clays useful herein are further characterised 
by a dioctahcdral crystal lattice, while the swelling three-layer magnesium silicate clays have a 

trioctahedral crystal lattice. 

The clays employed In the invention can contain catlonic counterlons such as 

35 protons, sodium Ions, potassium Ions, calcium ions and magnesium lone. It is customary to 
distinguish between clays on the basis of one cation predominantly or e5<clusively absorbed. For 
example, a sodium clay Is one in which the absorbed cation is predominantly sodium. Such 
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absorbed cations can L:!riCome involved m exchangp reactions with cations p'-oscsnt in aqueous 
solutions. 

The smectite clays used in tne present invention are commercially available. Such 
clays include, for example, montmoriiloniie, hectorite. saponfte voichonskoite. nnntronite and 
5 sauconite. Such clays are civailable under commercial names such as Benionlte L, h and MB. all 
from SCP. USA, and the trade name VOLCLAY from American Colloid Co. Some ccmmercialfy 
available cfayss are prodLfced by treating naiuraily-occurring clays, for example, DV treating 
calcium bentonile (a form of montmoriiloniie) wiin a compound of sodiun-i and/or v/itn other 
cations. A preferred benlonite clay for use in this invention is a calcium Dentoniie day which has 
10 been treated with sodium carbonate and which is sold under the trade names "Breoenr and 
"Fulgel" by Laporte pic. Other suitable clays are available commercially, The smectite minerals 
obtained under these commercial and trade names can comprise mixtures of the various discrete 
mineral entitie5. Such mixtures of the smectite minerals are suitable for use in the invention. 

While any of the smectite clays above are useful herein, certain clays are preferred. 
15 Smectite clays of a neutral or white colour are preferred when formulating white, or neutral 
granular compositions. 

The "Brebent" and "Fuloel" clays which are particularly useful in this invention have a 
mean panicle size between 5 and 25 um, as determined by Maivern Mastersizer (Trade Mark) 
using the method described hereinafter. These clays contain relatively high levels of sodium, but 
20 are derived from calcium days, days similar to ihis. which are suitable for the invention, have a 
sodium content less than about 4 per cent by weight, expressed as NaaO and. typically, a calcium 
content less than 1 5 per cent by weight, expressed as CaO. 

The granules prepared according io the invention comprise a waler insoluble 
morganic materjal. in this contexi, "water insoluble" is used to describe a compound with a 
25 solubility of less than 5 g per 100 g water at 25° C. preferably having a solubility less than 1 g per 
100g water at 25° C. Suitable water insoluble Inorganic materials include Glllca. aluminoailicates, 
aluminas, calcium carbonate, barium sulphate, titanium dioxide and pigments. 

Preferred water insoluble inorganic materials arc Plllca. materials consisting of at 
least 70 per cent silica by weight and aluminosilicates. 
30 Preferably, the water insoluble inorganic materials have an average particle size 

belov^ 10 ]LLm and. more preferably, the average particle sire Is below S urn. as measured using a 
Malvern Mastersizer (Trade Mark) using the method described harelnafler. 

When ttie granular material of the invention is used in detergent tablets, particularly 
useful in.sDluble Inorganic materials are crystalline aluminoslllcates. usually zeolites, parliculariy 
55 zeolites of use in a detergent formulation Useful zeolites include zeolite P, A or X or mixtures 
thereof, with zeolite P being preferred. 
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In general, the empirical formula of a zeolite is 

M2,nO • AI2O3 ■ xSlO^ yH20 
wherein M represents a metallic cation havina a v^ilency of n. x indicates the ratio of atoms of 
silicon to atoms of aluminium and y indicates the ratio of molecules of water 10 atoms of 
5 aluminium. Many different types of zeolite, with varying ratios of silica to alumina, are known. 
Commonly, however. M is an alkali metal. 

Zeolites of use in this invention may have the structure of any of the known zeollles. 
The structure and characteristics of many reolites are dGscribed in the standard work "Zeolite 
Molecular Sieves" by Donald W. Break, published by Robert E. Krieger Publishing Company. 
10 Usually, the value of x in the above empirical formula is in the range 1.5 to 10. The value of y. 
which represents the amount of water contained in the voids of the zeolite, can vary widely. In 
anhydrous material y = 0 and. In fully hydrated zeolites, y may be up to 5. 

Zeolites useful in this Invention may be based on naturally-occurring or synthetic 
aluminosilicates and the preferred forms of zeolite have the structure known as zeolite P, 
15 zeolite A or zeolite X. Particularly preferred forms of zeolite are those disclosed in EP-A-0 384 
070, EP-A-0 5S5 364. EP-A-0 697 010, EP-A-0 742 780, WO^A-96/14270. WO-A-96y34828 and 
WO-A- 97/06102. the entire contents of which are Incorporated herein by this rcforoncc. The 
zeolite P described in EP-A-0 384 070 has the empirical formula given above in which M 
represents an alkali metal and x has a value up to 2.6S. preferably In the range 1.8 to 2.6S, and 
20 has a structure which is particularly useful In the present invention. 

It has been found that granular disintegrants of this invention are more effective when 
zeolites used to prepare them contain relatively little water. The preferred amount of water in a 
zeolite used to prepare the granules depends upon the type of zeolite. A particularly useful form 

of zeolite P oontalns less than «bout 16 per cent water by welQhl nnd. preferably, from about O to 

25 about 1 2 per cent water by weight. 

The relative amounts of swelling clay and crystalline aluminosllicaie in the granular 
disintegrant Is preferably from 9 : 1 to 1 : 9 by weight clay : aluminosllicate and more preferably 
from 6 : 1 to 1 : 5 by weight clay : aluminosllicate. 

Alkali metal aluminosilicatss. especially z^olitos, are commonly used in deterQent 
30 composmons as s detergsncy builder. Where clowning compositions prepared using the 
disintegrants of the invention contain .nn alkali met.! ^luminosil.cat^ as deiergency bullOer. at 
least part of the aluminosllicate constituent of the d<.anlng composlllon will be provided by the 

disintegrant granules. 

When used, the water-swellabl^ agent preferably has an average primary particle 
35 size up 10 about 600 um, but, conveniently, has an average pnmary panicle size of no more than 
200 Mm. preferably no more than 100 um. and a water swelling capacity oT at least 5 cmVg. 
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prcfcrebly et leeat 10 crn^/q and more oreferably at least 20 cm^/g as drterminerl in the test 
described hereinafter, 

Typicially the water-swellable agent comprises a polymer, frequently a wholly or 
partially cro35-linked polymer, e.g. natural cellulose. cross-MnKed cellLffose, (sodium) carDoxy- 
5 methyl cellulose, cross-linKed sodium carboxymethyl oellufoae. pre-gelalinlsed slarch. cross- 
linked starch, or cross-linked polyvinyl pyrrolldone. Currently preferred are Aauasorb A500 (ex 
Hercules), Ac-Di-Sol (ex FMG Corp) and Nilyn XL-90 (ex FMC Corp). 

The granules of swelling clay and water insoluble inorganic materia! and. In the 
preferred embodiment, water-swellable agent are prepared by a dry granulation process. A 

10 typical known process for producing granules of Inorganic material comprises mixmg the 
inorganic malerial wi1h a water or an aqueous liquid, agitating the wet rniT^ture until granules are 
formed and subsequently removing water from the granules. In the dry granulation process of the 
current invention the granules^ are produced without the use of water or an agueoua liquid. The 
dry granulation process can be any of the processes that will be known to those skilled in the art. 

IS e.g. by blending the dry ingredients in 0 mi>;er followed by compacting on a roller compactor 
Suitable mixers include high shear mixera such as a Pek mixer available from George Tweedy & 
Co of Preston - 281b S.A. Machine, a Hcnschcl mixer avaflable from Thyssen l-lenschel 
Industrietechnik, Kassel. Germany and a Lodige mixer available from Gebr. Lodige Maschlnebau, 
Pederborn, Germany, as well as low/mcdium shear mixers such as the orbiting screw Nautamlxer 

20 available from Vrieco-Nauta, Holland or a ribbon mixer as supplied, for example, by Morton, 
Motherwell, Scotland. Suitable roller compactors include the Alexanderwerk WP50 manufactur©d 
by Alexanderwerk AG. Remscheid, Germany, the IR520 Chllsonalor available from FItzpatrIck 
Company. Elmshurst, Illinois. USA and a roller compactor from Hosokawa Bepsx of Minneapolis, 
USA. 

25 A typical small-scale preparative method in which the product granule comprises 

swelling clay, crystalline alumlncslMcate and a water-swallable agent is now described In delail. 
Swelling clay and aluminosilicate and water-swellable agent particulates are blended together. In 
the appropriate proportions, In a Pek mixsr for 30 minutes. A minimum of 2 kg of blended materia! 
so prepared is compacted by feeding into an Alexanderwerk roller compactor, fitted with a 

30 sintered block vacuum deaeration system The roller pressure setting is selected according to the 
strength of granule desired, higher pressures leading to stronger granules. Generally, roller 
pressure Is between B and 25 MPa and a typical roller pressure js 10 MPa. The compacted 
materiel from the compactor is fed Into a granulator, which forms part of the machine, and forced 
through a mesh and the resulting granules are then screened to th^ desirea particle size range, 

35 e.g. an average particle size of 500 to 3000 i.im, using standard laboratory sieves. Preferably, tne 
particles have a size range of 700 to 1500 i.im. The granules, however produced, comprise an 
intimate mixture of particles of swelling clay, crystalline alumlnosilicate and water-swellable agent. 
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The moulded body which can be formed using the disinlegrants produced according 
to the current invention can be a body useful in any application where a rapid disintegration is 
dGsirsd when the body is nnixed with on aqueous liqufd. Such applications include compositions 
intended to be used, for example. In agricultural sprays, in an Industrial or process waste stream 
5 and in a body of water such as a lake or swimming pooL The nnoulded body may al5o comprise a 
foodstuff or a pharnnaceutical. including a veterinary product. Particularly preferred moulded 
bodies are those used as cleaning composlUons in home or personal care, 

A moulded body formed from a cleaning composition using the dlsintegrants of the 
present invention may consist wholly of the cleaning composition or alternatively the moulded 
10 body may comprise a number of discrete portions, at least one of which comprises a cleaning 
composition containing a disintegrant prepared In accordance v^fth the invention, in this event, the 
remaining portion or portions of the moulded body may be consliluled by at least one other 
ingredient, usually one suitable for use in detergent and cleaning applications such as fabric 
washing, dishware washing, stain removal and water softening. 
-16 Cleaning compositions may also contain. In addition to the disintegrants of the 

Invention, as essential Ingredients, one or more detergency buildere (wholly or partly incorporated 
In 1he dislntegrant granule?), and/or one or more detergent-activa compounds which may be 
Chosen from soap and non-soap anionic, cationic. nonionic, amphoteric and zwllterlonlc 
detergent-active compounds, and mixtures thereof and/or other conventional additives. 
20 Generally, cleaning compositions prepared using the disintegrants prepared 

according to the invention will contain from 1 to 20 per cent by weight of the dislntegrant granules 
based on total weight of the composition. Frequently the cleaning compositions win contain from 4 
to 10 per cent by weight of the dislntegrant granules. 

A suitable type of cleaning composition for use in most automatic fabric washing 
25 machines contains both anionic and nonionic surfactants. Cleaning compositions may also 
suitstaly contain a bleach system. Machine dishwashing composiTions may suitably contain a 
chlorine bleach, while fahnc washing compositions may contain peroxy bleach compounds, for 
eyample, inorganic persaits or organic peroxyacids. which may be employed In conjunction with 
activators lo improve bleaching action at low wash temperatures. The skilled detergent worker will 
30 have no difficulty in applying ine normal principles to choose a suitable bleach system. 

Other materials that may be present in detergent compositions using the 
disintegrants prepared according to the Invention include sodiurn silicate, fluorosccrs, 
antiredeposltion agents, inorganic sails such as sodium sulphate, enzymes, lather control agents 
or lather boosters as approprials. pigments, and perfumes. This list Is not intended to be 
35 exhaustive. 
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Procedures anjd_Tgstg 
Deterq eni t_Tablet Production 

Detergent tablets used In the Examples mat follow were produced using a 45 rnni 
diameter die set (stainless steel) in conjunction witn a Universal Testing Machine Type No. Z030 
5 frorn ZwicK GmDH. Dim. Gernnany A known quantity. 40-^*5 grams, of the cleaning composition 
which comprised the compositions mentioned in the Examples below was placed In thQ die. the 
die plunger was inserted and the assembly was placed between the platens of the Zwick machine 
which was operated to apply a predetermined pressure to produce a tablet having a defined 
density and, in particular, a dimenslonally stable and fracture resistant tablet. Tablets thus 
10 produced were cylindrical m shape, with a diameter of about 45 mm and a height of about 20 mm. 
Tablets prepared had strength values In the range 25 to 32 kPa (as determined by the 
Diametrical Fracture Stress test described below) which are typical values for commercia) fabric 
washing tablets found in the Western European ma''kel in 1999-2000. 

1 5 Determination of Diametrical Fracture Stress 

The method meaeures the strength of a detergent tablet using a Zwick Universal 
Testing Machine Type No. Z030 from Zwick GmbH, Ulm, Germany. The test determines the 
maximum force required to break the tablet In Newtons. The Diametrical Fracture Stress (DPS) is 
calculated using this resultant force and the dimensions of the tablet. 
20 The exact dimensions of the tablet to be lesled are measured using callipers and the 

tablet IS placed between the platens of ttie Zwick Universal Testing Machine? so that the machine 
will apply a force along the diameter of the lablel. The force required to break the tablet fs tlien 
recorded using the foliowlng machine settings: 

50 kN measuring head and platens. 
25 Hc^rd Stops positioned at 375 mm and 1500 mm 

LE position 4S mm (or adjusted appropriately if measured diameter or tablet differs 
from 45 mm). 

Approach Speed of platens under test 10 mm/mm. 

The Diametrical Fracture Siress is calculated from inis force using The equation 



30 



2 X Force (in N) 

Diamerrical Fracture Stress (in Pa) = 



Tz X Diameter (in m) x Thickness {in m). 
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Determination of tablet disinte gration profile 

Method 1 (Dynamic) 

The tablet disintegration profile provides an Indication of the extent to which various 
tablets (e.g. different compositions, dif-forent densities) disintegrate under the defined conditions, 
5 4500 g of demincraliscd water at 20" C were added to a 5 litre vessel fitted with pH, 

conductivity and temperature probes and maintained at a constant temperature of 20° C by 
immersion In a water bath. The tablets to be tested v.ere Inserted Into a metal cage having the 
dimensions 9 cm x 4.7 cm x 2.7 cm and having 16 apertures (each sbout 2 mm square) per cm^ 
The metal cage was attached to the shaft of an overhead stirrer {Heidolph/Janke and Kunkel 

10 stirrer) to allow it and its contents to be rotated while immersed in the demlneralised water. Prior 
to testing, the empty cage was Immersed in the demineralised water and rotated at 80 rpm for a 
short period of time until the temperature of the demlneralised water as detected by the 
temperature probe had stabilised at 20 ± 0.2' C. At this time. Ihe conducllvily. pH and 
temperature values registered by the respective probes were recorded. The stirrer was then 

1 5 switched off to allow the cage to be raised out of the water so that a pre-weighed detergent tablet 
to be investigated could be inserted into the cage. The cage was then re-immersed in the 
demlneralised water together with the Inserted tablet and the stirrer was switched on to resume 
relation of the container at 80 rpm. Measurements of conducllvlty and pH, initially at 15 second 
intervals for one minute and thereafter at one minute intervals, were made over a period of 10 

20 minutes after which time the cage was raised out of the demlneralised water to allow tne residue 
of the tablet to be removed. The residue was then dried in an oven at 105" c so rnat the dry 
weight of the residue could be calculated as a percentage of the original tablet weight. This 
procedure v/as repeated for a number of tablets having different compositions and different 
densities. 

25 Method 2 ^Static) 

4500 g of tap water at 20= C were added to a 5 litre vessel, which was malntainec at 
20° C by immersion In a water bath. The tablets to he vested were weigned ana inserted imo a 
metal cage 20 cm in diameter w>th 1 cm= perforations The cage was lowered into the 5 litre 
vessel and left for 60 seconds The cage was then removed from the water, residue of the tablets 

30 was placed on an aluminium tray, dried for 24 hrs at 103» C and weighed to determine the 
percentage which had not disintegrated. 

Dotormination of water ewQ»llng_cg Lpaeitv of wat&r-sMSsUaiiiS^smit 

To demonstrate the water swelling capacity of the water-swellable aganl, 19.6 g of the 
35 ag»nt was blended with 0.4 g Of ultramarine pigment and compressed into a tablet using a 
laboratory tablet press at about 250 MPb to give a tablet 32 mm In diameter. This was crushod 
and sieved to give granules 500-1000 pm in size. A glass tube, 33 mm In Internal diameter and 
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about 30 cm long with s sintersd porous glass disc (porosity 1) fitted at one end was immersed 
upright, with said one cn6 lowermost, in a large beal<;er of water (at 25° C) so that the water level 
rose to about 14 cm above the sintered glass. 1 g of granules was added to the tube and allowed 
to £settle onto the sintered gls^ss disc. With this arrangcmGnt water has access to the granules 
S from both above and below. The granules fmnnedlatoly began to swell, forming a Jelly-like mass. 
The ultramarine pigment Imparted a blue colour to the mass making 11 easy to see the top and to 
record its height. The height of tne swelling mass was recorded 9t Intervslg and showed an initial 
rapid rise followed by a levelling off after about 20-30 minutes. From the diameter of the tube, the 
volume of the cwollen mass can be calculated. The result was expressed as cm^/g water^ 
10 swellable agent after 20 miniiteG, 



pptgrmt nation of Wgiqht Mean_Particle _S.Lz_e 

The weight mean particle size of the materials used In this invention is determined using 
a Malvern Mastersizer model X, with a lens range up to 300 mm and MS17 sample 

15 presentation unit. This instrument, made by Malvern InsTruments. Malvern. Worcestershire, uses 
the principle of Mie scattering, utilising a low power Me/Ne laser. Before measurement the sample 
is dispersed ultrasonlcally In water for 7 minutes to form an aqueous suspension This 
suspension is stirred before It Is subjected to the measurement procedure outlined in the 
instruction manual for tne Instrument, utilising the 300 mm RF lens range in the oetecTor system. 

20 The Malvern Mastersizer measures the weight particle size diSTrlDution of the Inorganic material 
or reference matenal The weigh; mean particle size (a?:,) or 50 percentile Is readily obtained from 
the data generated by the instrumeni. 



25 



The Invention Is illustrated by the following non-limiting examples 

EXAMPLES 



Example 1 

Disintegration profiles were investigated for a number of detergent tablet 
30 formulations, all based on a standard detergent base powder having the following composition. 
This composition Is representative of a typical composition used in a European detergent 
formulation for tablet detergents, btit without minor aadirives. such as perfume. 
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Ingrodfent 

Sodium linear alkylbenzisne sulphonate 
Nonionic surfactant 
Zeolite' (anhydrous) 

Sodium acetate trihydrate/zeolite blend (99 : 1 t>lend> 

Scadium carbonate 

Sodium citrate dihydrate 

TAED granules (83% active) 

Sodium percarbonate (coatod)^ 

Sodium silicate granules (80% active) 

Minor ingredients (fluorescer, polymer, sequeslrants, etc.) 

Salts, moisture and non-detergent organic matter 



Vo by weight 
12,34 

5.42 
27.60 

3.53 

4.10 

5.07 

5.44 
20.30 

4.35 

6.88 

4,97 
100.00 



15 



' Doucil A24, a maximum aluminium P zeolite available from Crosfleid Ltd. UK 
^ Coated percarbonate available from Interox. 

The detergent powder was blended with 10 per cent by weight amounts of 
dlslntegrant granules having different compositions. In each Insiance, the disintegrant granut(3S 
comprised a water insoluble inorganic material. In the form of a zeolite, a swelling clay and a 
water-swellable agent. In the Examples given below. Doucil A2A (Trsde Mark) Is a P-type ;^eolita 
sold by Crosfield Limited of Warrington. UK; Doucil 4A (Trade Mark) Is a 4A zeolite obtainable 
from Crosfield Limited; Brebent is a sodium enriched calclum-form bentonite available from 
Laporte pIc and the water-swellable agent was Ac-DI-Sol. a croscarmellulose sodium available 
from FMC Corporation, Philadelphia USA, 

The different formulations of the disintegrsnl granules (on a by weight baslS) are 
givQH in Table 1 . For comparison, a granule (Granule F) was prepared using only a zeolite and a 
swelling polymer. All these granules were prepared using a Peic mixer and Aiexanderwerk roller 
compactor as hereinbefore described. Each was classiflea by Sieving to a size range of 500 to 
1200 urn. 
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TABLE 1 



Granule Code 


Wt. % of Ac-Di SoI 
in granufe 


wt % of Doucil A24 
In granule 


Wt % of Brebent 
in granule 


A 


7.5 


20.10 


72.40 


B 


7.5 


33.20 


59.30 


C 


i 7.5 


46.25 


46.25 


D 


: '^■^ 


59,30 


33.20 


E 


7.5 


72.40 


20.10 


F (comparative) 


1 


92.50 





A series of tablets were prepared at a pressure shown in Table 2 bslow. Tablets 1A 
to IE contain 10% by wtsight of granules A lo E respectively, the other 90% being formed from 
5 the base detergent powder mentioned above. 

Table 2 shows the level of disrntegration after Immersion in water for these tablets 
using the fsxperlmental protocol described above in Method 2. The measurement of disintegration 
shows the level of disintegration obtained by subtracting the percentage of undisintegrated 
residue retained in the 'cage' from 100. 

10 

TABLE 2 



Tablet Code 


Pressure of 




Disintegration % on storage 






formation 

(N mm''') 


0 days 


7 days 


14 days 


28 days 


1A 


4.50 


80 


87 


93 


100 


1B 


4.50 


75 


91 


93 


95 


1C 


4.50 


71 


100 


95 


100 


ID 


4.50 


54 


79 


85 


79 


IE 


4.25 


41 


61 


67 


75 


1F 


5. 00 


B1 

1 


58 


46 


42 
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Example 2 

Detergent tablets were prepared in a similar manner to that described in Example 1 
using granules having the compositions given in Table 3. The granult^s woro classified to s size 
range of 500 to 1200 \.\vn. 



TABLE 3 



Granule code 


' Wt % Ac-Dl-Sol in 
Granule 


Wt Vo Douci! A24 
in granulo 


Wt Vb Brebent in 
granule 


G 


' 7,50 


59.30 


33.20 


* H 


7.50 


46.25 


4S.25 


1 1 r.50 


33.20 


59.30 

1 



A series of tablets were prepared at a pressure shown in Table 4 below . Tablets 2G 
10 to 21 contain 5% by weight of granules F to I respectively, the other 95% being formed from a 
mixture of the base detergent powder mentioned above and sodium acetate (15% by weight of 
me tablet). The sodium aoetate used was 99% by weight sodium acetate trihydrate and 1% by 

welahl: zeolite. Doucil A24. 

Table 4 shows the level of disintegration after immersion In water for these tablets 
1 5 using the experimental protocol described above in Method 2. Tha msasurament of disintegration 
shows the level of disintegration obtained by subtracting the percentage of undlsintegratsd 
residue retained in the "cage" from 100. 



TABLE 4 



20 



Tablet Code 


Pressure of 




Disintegration % on storage 






formation 


0 days 


2 days 


7 days 


14 days j 


28 days 




<N mm"") 












2G 


4.30 


97 


89 


82 


88 


87 


2H 




4.25 


, ... ,_. . 
92 


90 


90 


S9 


89" ! 


21 

1 — 


4.30 


i ^2 


' 96 




83 

1 


81 
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Example 3 

Tablets were prepared according to the method of Example 2 using Granule C and 
Gr-anufe F. Tablet 3C cor^Uined 15% by v/eight sodium acetate (as in Example 2) and Tablet 3F 
contained 20% sodium acetate. The disintegration results are shown in Table 5 below. 

5 

TABLE 5 



Tablet Code 


Pressure of 


Disintegration % on storage 




formation 
(N mm'') 


0 days 


2 days 


7 days j 14 days 


28 days 


3C 


4.30 


100 


95 


80 NA 


NA 


3F (comparative) 


4.25 


92 


90 


90 89 


89 



NA = Not available 



Example 4 

-10 Granules Vv*ere prepared using a Pek mixer and Alexnnd erwerk roller compactor as 

hereinbefore described. Each was classified by sieving to a size range of 500 to 1200 um. 
Granule J was prepared using Doucil A24 and Granule K was prepared using Doucil 4A. a zeolite 
A available from Crosfleld Ltd., Warrlnglon, UK. Each contained 50% by weight zeolite and 50% 
by weight Brebent clay. 

-15 Tablets were r^r<:^^QrQd according to the method of Example 2 using these granules 

and containing 10% by weight sodium acetate (as in Example 2). The disintegration results are 
3hown in Table 6 bclovv', 

TABLE G 

20 ^ 



Tablet Code 


Pressure of 




Disintegration 


% 


on storage 






formation 
(N mm'^) 


0 days 


7 days 


14 days 


25 days 

72 1 


4J 


3,7 


1 57 


53 




51 




4K 


3.7 


33 


1 " 


1 


53 


63 
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Example 5 

Example 4 was repeated except that the granules were incorporated in the tablets a1 
5% by weight and the amount of sodium acetate (as in Example 2) used in the tablets was ia% 
by weight. The disintegration results are shown in Table 7 below. 

5 

TABLE 7 



Tablet Code 


Pressure of 


Disintegration % on storage 


1 
1 


formation 
(N mm*') 


0 days 


2 days 


7 days 


! 14 days 


28 days 


i 5J 

1 


4.2 


83 


81 


82 


7S 


76 

• 


1 -■■ ■ 

5K 


4.2 


79 


67 


64 


63 


63 
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CLAIMS 

1. A process for the preparation of a cJisintegrant, suitable for use in a composition In 

the form of a moulclGd body, comprising forming by a dry granulalion process a granular 
composition comprising a swofiing clay and a water insoiu'^Me inorgamc material. 

2 A process for the preparation of a disintegrant. suitable for use in a composition in 

the form of a moulded body, comprising forming by a dry granulation process a granular 
composition comprising a swelling day. a water insoluble Inorganic material and a water- 
sweiisbie agent which, in Its anhydrous state, comprises no nnore than 20 per cent of the 
combined weight of said swelling day. said water insoluble material and said water-swellable 
agent. 

3. A process accoraing to claim 1 or Z characterised in that the dry granulation process 

comprises biena'rng ingredients of the granular composilion in a mixer followed by roller 
compaction of the mixture so produced. 

4 A process according to any one of the preceding claims characterised In that the 

roller pressure during roller compacting Is In the range 8 to 25 MPa. 

5, A process according to any one of thf^ preceding claims characterised In lhat the 

granules are screened to a size in the range 500 to 3000 um. 

5. A composition suitable for use as a disintegrant In a composition In the form of si 

moulded body, said composition being In Ihe form of granules comprising a swelling clay, a water 
insoluble Inorganic material and a water-swellable agent which, in Its anhydrous state, comprises 
no more than 20 per cent of the combined weight of said s%velling clay, said water insoluble 
inorganic material and said watcr-siwellabie agent. 

7. A composition according to claim S characterised in that the Wi3ter-swellable agent is 

present in an amount comprising no more than 7.5 per cent of the combined weight of said 
swelling clay, said water insoluble inorganic material and said water-sweliable agent. 

8 A composition according to claim 6 or 7 characterised in that the water-swellable 

agent Is present in an amount comprising at least 1 per cent of the combined weight of said 
swelling clay, said water Insoluble material and said water-swellable agent. 
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g. A composition according to any one of claims 6 to 8 ch?iractcrised in that the swelling 

clay is a smectite clay. 

10. A composition according to clainn 9 characterised in that the smectHe clay is a 
bentonlte clay. 

11. A composition according to any one of clalnns 6 io 10 characterised In that Ihe water 
insoluble inorganic material is sjlica. a material containing b\ least 70 per cent silica by weight or 
an alurninaeilicate. 

^2, A composition according ro claim 11 characterlsea in thai the water Insoluble 

inorganic material Is a crystalline aluminoslllcaTe which is a zeolite having the empirical formula 

M2/rO ■ AI2O2 ^ xSiO^ - yHpO 
wherein M represents a metallic cation having a valency of n. x indicates the ratio of atoms of 
silica to atoms of aluminium and y indicates the ratio of molecules of water to atoms of aluminium, 

13. A composition according to claim 12 characterised in that the zeolite is a zeolite P, a 
zeolite A or a zeolite X. 

14. A composition according to claim 12 or 13 characterlaed in that the zeolite is a zeolite 
p in which M is an alkali metal and x has a value in the range 1 .S to 2.66. 

15. A composition according to claim 12. 13 or 14 characterised in that zeolite is a zeolite 
P having a water content in the range 9 to 12 per cent by weight of the zeolite. 

16. A composition according to any one of claims 6 to 15 characterised in that the 
relative amounts of swelling clay and crystalline aluminosilicate In the granular dislhiegrant are in 
the ratio of 9 : 1 to 1 : 9 by weight clay : alumlnosilicate. 

17. A composition according to any one of claims 6 to 16 characterised in that the water- 
swellable agent has an average primary particle size of up to 600 )jm. 

18. A composition according to any one of claims 6 to 1 7 characterised in that the waler- 
swellable agent has a water-swelling capacity of ai least 5 cm^/gram. 



RecQlved 05-02-01 13:0G 



Frorr-01 92541 61 54 



To-THE PATENT OFFICE Page 20 



13:11 FROn : CRD5FIEL0 IPD S 1 925*4 1 5 1 S'^ Ta:+01633 Sl-^*^^-^ P-021/0a2 

CRO 50925 



16 




19^ A composMion according to any one of claims 3 to 1 8 characterised in thai the water- 

sweltable agent is natural cellulose, cross-linked cellulose, carboxy methyl cellulose, sodium 
carboxymi^thyi cellulose, cross-linked sodium carlDoyymetnyi cellulose, pre-gelatinised starch, 
cross linked starch, or cross linked polyvinyl pyrrolldone. 
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ABST RACT 

A process for the preparation of a dlslntegrant, SLritable for use In a composition in 
the form of a moulded body, comprises forming by a dry granulation process a granular 
5 composition comprising a swelling clay and a water insoluble inorganic material. Preferably, the 
granular composition also comprises a water-swellable material. The invention also makes 
available a composition suitable for use as a djsintegrant In a composition in the form of a 
moulded body, said composition being In th© form of granules comprising a swelling clay, a water 
Insoluble Inorganic material and a water-swellabl© agent which. In its anhydrous state, comprises 
10 no more than 20 per cent of the combined weight of said swelling clay, said water insoluble 
inorganic material and said water-swellable agent. 
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